We are here today to commemorate a man and to study an idea: the man, James Mackenzie; the idea, the advance of health in industry. Commemoration is a day for taking stock and for looking ahead: for remembering with gratitude those who have contributed to the development of industrial health, and for looking at what we are making of the opportunities that we owe to their high intentions. Perhaps the things that matter most cannot be inspected, things that cannot be so much seen as felt. In the modern termn they cannot be quantified; spiritual phenomena never will be, yet most of us recognize the importance of a high sense of spiritual values.
James Mackenzie, who is not to be confused with the famous physician of the same name, was perhaps the only man to have devoted a great part of his life's work to industrial health education. By this Mackenzie meant "educating the industrial workers to realize that, by means of personal precautions, each of them can safeguard his or her health" (Mackenzie, 1936) . Mackenzie died in 1944 and few here today remember him; he was one of the great dedicated social workers. The obituary notice in The Scotsman (March 1, 1944) rather quaintly says that he was born in Edinburgh "of godly parentage". He was a printer-compositor and early devoted his spare time to Sunday school instruction, an interest he never gave up. After college qualification for mission work, he became General Secretary to the Scottish Council of the Y.M.C.A. In 1925 he was so moved by the prevalence of ill health among industrial workers that he founded in Edinburgh the Industrial Health Education Society. Mackenzie defined its purpose: "The objects of the Society shall be to provide Lectures and other information or advice to Industrial Workers on Occupational Sickness and Diseases, Personal Hygiene and General Health, and the Prevention of Accidents; but the Society shall not take part in any political or controversial questions as between employers and employed or otherwise". These objects are entirely praiseworthy, but no one has thought it worth while to revive the Society which was wound up in 1940. The Society's foundation must be remembered against a social background of unemployment, poverty, disease, and undernutrition difficult to imagine today for those who have grown up during the present period of prosperity. During the 15 years of its life the Industrial Health Education Society achieved national significance. All the prominent medical men of the day were actively associated with it, including Lord Moynihan, Lord Horder, Sir Thomas Oliver, Sir Robert Philip, and Sir Humphrey Rolleston. Never has there been such a team as this! As General Secretary of the Society, James Mackenzie organized over 6,000 talks to groups of industrial workers; all the talks were given by doctors or dentists, usually without fee.
It seems to have been assumed then that much industrial sickness absence was due to illness contracted at work and arising out of work. Mackenzie himself wrote, "Almost every advance in industrial method means the birth of some new baffling health problem and that tens, perhaps hundreds, of workers will suffer and many even die before effective preventive measures can be evolved". Advancing frontiers indeed! Today this statement is occasionally true, but much more is now done to safeguard the health of the workers when new processes are introduced. We 
Certain of these terms may be "essential" factors, without which the disease will not develop. This is already a useful concept for the assessment of causation and therefore for the design of preventive programmes, but it will be long before precise values can be given for the part played by each individual factor.
In industrial health education programmes our aim should be to give the workers information on how they can best safeguard their health against the sicknesses and diseases that affect them in the course of their employment and on health matters generally (Horder, 1937) . James Mackenzie was a man of immense drive and character whose rewards were not material. In these days of the gods of consumer goods and status symbols men like Mackenzie remind us that these things are not all. Perhaps the highest human endeavour is the lifelong pursuit of a single purpose with selfless integrity.
Where Stands Industrial Health Education Today?
Health education in industry is a frontier that is stationary, with a rather large no-man's land of uncertainty. Industrial health education no longer exists as a discrete discipline, despite Professor Lane's dictum that "industrial medicine means ensuring that the worker is fit for the job, the job is fit for the worker, and health education". Industrial workers are no longer set apart as a separate section of the community, as they used to be; we are all in occupations and many of our wives are, too. The levelling social revolution of the 1940's has made us into a much more closely-knit community than before, and it is more than ever true today that "No man is an Island, entire of itself; every man is a piece of the Continent, a part of the main. Any man's death diminishes me, because I am involved in Mankind; and therefore never send to know for whom the bell tolls; it tolls for thee" (John Donne, Devotions, XVII).
The modern trend is for health education to be directed towards the community as a whole, or towards such groups as the old, the young, and the pregnant, rather than towards industrial workers. Exceptions lie in propaganda against dermatitis and certain occupational diseases, and the prevention of accidents.
Ill health is of four main kinds: infective, degenerative, neoplastic, and psychiatric. The infective diseases are being overthrown, but the degenerations, neoplasms, and psychiatric disorders now assume great prominence in the individual and public mind; here is a field where health education is sorely needed. Much information about disease and indeed some about health is being disseminated by the modern media for the propagation of knowledge. This is a controversial field in which some think that a little learning is dangerous for laymen, others that the worst kind of darkness is ignorance. It was the Clown who said, "There is no darkness, but ignorance"; but Malvolio replied, "This house is as dark as ignorance, though ignorance were as dark as hell" (Twelfth Night, iv, 2 (1962) has this to say: "The education of the workers in matters of general personal hygiene is an important function of the doctor. This will generally take the form of giving advice to individual workers. Short talks by the doctor to groups of workers may also be a useful way of teaching the simple rules of hygiene and of precautions which should be taken to avoid specific health hazards encountered in the factory."
In spite of all these recommendations, it is doubtful whether as much is done in this area as should be.
I think it may be fairly said that in one way or another the public is receiving enough education in pathology, operating theatre techniques, and the romantic aspects of medical and hospital life. Doctors employed in industry can do much in the practical atmosphere of the workshop to counteract the current barrage of emotion about disease which is being fed to much of the population today. We should like to see more health education, that is, education for health, through the mass media. In these days when personal health measures are coming to form the basis of preventive medicine, will someone succeed Mackenzie and (British Medical Association, 1961c) which is a representative cross-section of the views of the medical profession in urban, rural, and industrial communities. The encouragement of the appointment of doctors to industrial firms was recommended in the report, with a view to the promotion of health education in industry. Industrial nurses also have an important part to play here. There was a general measure of agreement that the public should know as much as possible about health and how to secure it. But to seek too actively after health is itself unhealthy; we all know people who suffer from this disease.
We should teach what we know to be the truth: that individual health is a dynamic balance, changing and moving from day to day and from year to year. To seek after health as a positive entity is to chase the rainbow's end.
"The fictions, health and disease, serve a useful intellectual purpose, though we know they refer merely to uplands and lowlands in a continuously graded and terraced country" (Lewis, 1953) .
The Doctor in Industry There have been doctors working in industry for over a century. Thirty years ago about 50 doctors were giving their full-time services to industry in Britain. Now there are about 400 and probably another 3,000 rendering part-time services. Much of this expansion took place during and shortly after the second world war. Many of these doctors therefore began their industrial careers between 1945 and 1950, and now some 15 years later the time is opportune to assess their progress, for theirs has certainly been an advancing frontier.
The value of an industrial medical service is clearly accepted and appreciated in most large undertakings, and instances of contraction or closure of medical services have been happily few. A continuing steady expansion of services is likely to occur, but rapid advance is improbable. This is because the main field for expansion lies in the many small undertakings, where there is sometimes a fear of increased costs, not so much of the medical service itself as of adopting the recommendations that may be made. Where buildings and plant do not measure up to modem standards this fear is understandable although regrettable.
The way of the future lies mainly in an extension of part-time industrial services provided by the general practitioner; but before undertaking an appointment in industry, on however limited a part-time basis, he needs to acquire a knowledge of the main principles of industrial medical work, which are entirely different from those of general practice. It is more a change in outlook, of approach, in itself exciting and stimulating, rather than the acquisition of new knowledge. Such thinking is most conveniently undertaken during attendance at a short course at a university. In any event a slow advance in the development of medical services is desirable, for there are not the doctors, with industrial knowledge and experience, available to fill any large number of posts, even in a very limited part-time capacity.
The conflict there used to be between full-time and part-time doctors in industry has ceased to exist; we are both working for the common end of improving and maintaining the health of industrial workers. In the present rapid development of the human sciences we must not lose the common humanities and the "guide, philosopher, and friend" approach that is the essential bedside manner of the doctor in industry as well as in general practice. In addition to great scientific advances, medicine will not lose its personal quality so long as we remember with van der Meersch that "Almost the greatest good a doctor can do is to speak a word of kindness" (van der Meersch, 1948 (Trotter, 1939) . "The difficulty lies not in the new ideas, but in escaping from the old ones" (Keynes, 1936 There are seven growing points of industrial health as follows:-(1) Occupational health services, (2) occupational hygiene services, (3) the application in industry of human sciences and ergonomics, (4) legislation, (5) compensation for industrial injury and disease, (6) toxicology, and (7) research.
(1) Occupational Health Services.-The development of occupational health services has reached a stage where any major advance probably depends upon legislation to require the provision of additional services. This is an important question of national policy. Competitive productivity and the incompletely understood effects of joining the Common Market form the background against which services to promote health, morale, and prosperity in industry must be considered. The Conservative government holds firmly to the policy that industrial health services must develop on a voluntary basis; within this framework it is encouraging the development of services through the Industrial Health Advisory Committee and by means of publications such as Health at Work, a description of the medical services provided at 14 British factories. The Socialist opposition would introduce legislation for the expansion of industrial health services. Inevitably this important national issue is political and there are those among us who join sides. Others prefer to remain aside from active participation in political questions and to serve in a strictly professional capacity. This is the position of the Association of Industrial Medical Officers, which is a professional organization and not in any sense a political one.
In a booklet entitled The Future of Occupational Health Services, published in 1961, the British Medical Association laid down the lines on which advances in the development of services are likely to take place. The have a quality service. Let us fall behind other countries in quantity; I would prefer to see the gradual development of a first-quality service. To attain this we must rely mainly on university teaching and research to provide a few consultants and many general practitioners with the necessary background of knowledge, attitude, and enthusiasm.
In the advance of health services there is one disquieting feature on which I should like to focus attention. There is a tendency towards fragmentation, a splitting of occupational health into separate disciplines which tend to grow apart as they have become increasingly developed and specialized. Fragmentation would mean that a manager seeking advice might have to call separately on physiologists, psychologists, psychiatrists, social scientists, ergonomists, medical practitioners, occupational health engineers, health physicists, heating, lighting, and ventilation engineers, sociologists, and others not yet thought of. A manager faced with such a choice of specialists might well lose heart and fail to seek the advice he needs. This disintegration could destroy the concept of occupational health as an entity. To prevent this, existing groups should be brought together, without loss of individual sovereignty, for their common purpose of improving the health, and incidentally the efficiency and prosperity, of people at work. Much goodwill exists towards this development, but vigorous enthusiasm will also be needed to put it into practice.
(2) Occupational Hygiene Services.-For more than a decade many of those who work in industry have thought that there is a need for nation-wide provision of an occupational hygiene service and laboratories to undertake routine and special environmental and toxicological measurements. Again with the generous help of the Nuffield Foundation, occupational hygiene services have been established at Slough, Manchester, and Newcastle. These services are required to become self-supporting within a few years. A slow and steady development may be forecast. In the development of occupational hygiene services, as well as in industrial health services generally, there is a good case for application of the tripartite insurance principle of contributions from employers, employees, and government, for all three would derive benefit from such a provision. The three recently established services will probably not be able to cover the needs of the whole country. However, this frontier has advanced notably, and the progress of the three will be keenly followed.
(3) The Application in Industry of Human Sciences and Ergonomics.-This scientific frontier has advanced greatly since the second world war. In 10 years "ergonomics" has progressed from a high falutin' bit of academic nonsense to a household word. The doctor in industry who neglects this field is in danger of lagging sadly behind. The concept is simple in principle, it is the practical application of the study of men and machines working together; an old principle with a new name, and names count. The sizes of men and their physical and mental performances can be selected to some extent, but they can be modified only a little; the limitations of selection become evident when men aged from 18 to 65 or over are employed on similar work. Machines, however, can be redesigned at man's command and made to comply with human performance; at least, they should be. Almost every object or machine, from a chair to a microscope, can and should be designed from the point of view of the user. But is a well-designed chair "physiological", "ergonomically satisfactory", "anatomically suitable", does it "comply with anthropometric considerations" or is it just a well-designed chair? In addition to design, work processes can be studied and often improved by ergonomic methods which here approach the field of work study. A useful account of the application of human sciences in industry was published by the Department of Scientific and Industrial Research (1961) .
Some industrial health workers consider that there is no need for a separate science of ergonomics because the study of the mutual interaction of men and machines is already included in the wider concept of occupational health. Be that as it may, ergonomics has established itself, and its existence should be accepted defacto. Its future is difficult to forecast, but it may become mainly concerned with a range of specific techniques such as instrument and machine design.
(4) Legislation.-The important thing about legislation is that it should be observed. The British have some reputation as law-abiding citizens, but a survey undertaken by the Ministry of Labour (1958) revealed certain deficiencies in compliance with the Factories Acts. No doubt these are being dealt with, but the survey was a warning against too rapid an advance on the legislation frontier. There are still those who think that evils can be remedied by legislating against them; this is not always so.
Factory legislation has made a number of advances since the second world war and is still moving forward. There is now the conveniently consolidated Factories Act of 1961. Legislation is promised in respect of shops, offices, and railway premises, and further growing points will cover the use of radioactive and other toxic materials as they are developed. Improved requirements for first-aid training in factories have been introduced, and first aid itself is on the march, particularly in resuscitation techniques, improved dressings, and the virtual abolition of antiseptics, the tourniquet, and the hot water bottle. the other is supported, and being particularly careful to avoid becoming involved in non-medical considerations. This is the razor edge of impartiality on which he spends his working life. He must be impartial in his decisions, but must avoid being neutral and thus failing to give a definite opinion. The distinction between impartiality and neutrality is an important one. Having given his opinion, the doctor must be prepared to state his case, orally or in writing. The danger here is of retreat into the ivory tower. To be effective and to earn respect for his opinion, the doctor must be prepared to set out his reasons, both to management and to staff representatives, in both clinical and environmental matters. Anyone can handle easy cases; it is by his handling of difficulties that a man is judged. This work is like midwifery; 95 % of cases give no difficulty, the other 5 % give more trouble than all the rest put together. The skill lies in recognizing the difficult cases at the earliest possible stage, and in changing one's mind, if necessary, when new facts appear. To adhere rigidly to an opinion once given can be foolish in the extreme.
The doctor in industry is himself an important frontier in industrial health; advance or retreat lies in his hands and depends most of all on his personal attitudes. I believe that industrial medicine and general practice can be two of the best forms of medical practice today. Both depend for success and happiness on the personal qualities of the practitioner; in both he can mould his work and life a little to suit his academic inclinations, cultural interests or sporting activities; both therefore offer a good life for the individualist. If we choose to compare general practice with industrial medicine, each has advantages over the other, and a familiar set of disadvantages. But looking over the fence does no one any good. In today's world of glaring light, we in Medicine have joys that are peculiarly our own, the joy of helping another along the road, the fun of seeing human nature at its best-and worst. Many men and women withstand a personal crisis on a firm religious foundation; perhaps the road is easier for those who can receive help in this way. Man is an indivisible trinity of body, mind, and spirit*, and health education should take note of all three. Science and religion are two facets of the same Truth. Man is very new to the world, and the scientist and the religious are both only beginners. The scientist has a little knowledge and slowly expands and consolidates each step gained. The religious arrives in a single bound, a blinding flash, but cannot describe the journey at all. It may be many years before the two link up, but link up I believe they will. And so we may agree with Milton: "Our history now arrives on the confines, where daylight and truth meet us with a clear dawn . 
